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(57)Abstract: 

PROBLEM TO BE SOLVED: To vary ink drop sizes to be 
jetted variously and simultaneously control the generation of 
satellite drops. 

SOLUTION: Two piezoelectric elements 116a and 116b are 
provided in respective chambers 1 1 4 corresponding to 
nozzles 118. The areas of the piezoelectric elements 116a 
and 1 1 6b are formed different one another to provide the 
different ink driving capabilities to a same voltage to be 
applied. A plurality of principal driving signals 145-1 and 145- 
2 including auxiliary driving signals for controlling the 
generation of satellite drops are issued to each of 
piezoelectric elements 116a and 116b in compliance with 
selected signals 146-1 from a selected signal section 143 by 
changing over properly based on respective jet periods and 
the given changeover timing in the periods by a selection 
control section 141-1. A number of various ink drop jet 
patterns can be provided and the generation of satellite 
drops are controlled by the arrangement. 
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** NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] While more than one are prepared to the nozzle section for carrying out the regurgitation of 
the ink droplet, and the nozzle section of 1 A regurgitation energy generation means by which energy 
for each to make an ink droplet breathing out from said nozzle section can be generated, A driving 
signal output means to output two or more kinds of driving signals including the driving signal for 
modulating the magnitude of an ink droplet, and the auxiliary driving signal for controlling generating of 
the subordinate ink globule at the time of expulsion of an ink droplet, The ink jet printer characterized 
by having a selection means to be established for every regurgitation energy generation means, to 
choose either from the driving signals outputted from said driving signal output means, and to supply 
a regurgitation energy generation means to correspond. 

[Claim 2] Said two or more energy generation means are ink jet printers according to claim 1 
characterized by having mutually different ink drive capacity to impression of the same driving signal. 
[Claim 3] Said selection means is an Inkjet printer according to claim 1 characterized by changing 
selection of said driving signal for every regurgitation period of an ink droplet. 
[Claim 4] Said selection means is an ink jet printer according to claim 1 characterized by being 
switchable in selection of said driving signal in the regurgitation period of an ink droplet. 
[Claim 5] It is equipment which drives the recording head for ink jet printers equipped with a 
regurgitation energy generation means by which energy for each to make an ink droplet breathing out 
from said nozzle section while more than one are prepared to the nozzle section for carrying out the 
regurgitation of the ink droplet and the nozzle section of 1 can be generated. A driving signal output 
means to output two or more kinds of driving signals including the driving signal for modulating the 
magnitude of an ink droplet and the driving signal for controlling generating of the subordinate ink 
globule at the time of expulsion of an ink droplet, The driving gear of the recording head for ink jet 
printers characterized by having a selection means to be established for every regurgitation energy 
generation means, to choose either from the driving signals outputted from said driving signal output 
means, and to supply a regurgitation energy generation means to correspond. 

[Claim 6] Said two or more energy generation means are the driving gears of the recording head for 
ink jet printers according to claim 5 characterized by having mutually different ink drive capacity to 
impression of the same driving signal. 

[Claim 7] Said selection means is the driving gear of the recording head for ink jet printers according 
to claim 5 characterized by changing selection of a driving signal for every regurgitation period of an 
ink droplet. 

[Claim 8] Said selection means is the driving gear of the recording head for ink jet printers according 
to claim 5 characterized by being switchable in selection of a driving signal in the regurgitation period 
of an ink droplet. 

[Claim 9] It is the approach of driving the recording head for ink jet printers equipped with a 
regurgitation energy generation means by which energy for each to make an ink droplet breathing out 
from said nozzle section while more than one are prepared to the nozzle section for carrying out the 
regurgitation of the ink droplet and the nozzle section of 1 can be generated. Two or more kinds of 
driving signals including the driving signal for modulating the magnitude of an ink droplet and the 
driving signal for controlling generating of the subordinate ink globule at the time of expulsion of an 
ink droplet are generated. The drive approach of the recording head for ink jet printers which chooses 
either and is characterized by supplying [ two or more ] said selected driving signal to a regurgitation 
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energy generation means to correspond out of the driving signal of a class for every regurgitation 

[cTaim iTs'dtrrmore energy generation means are the drive approaches of the recording head 
STnkjrt Sprinters according to c£m 9 characterized by having mutually different ink dnve capacty 
to impression of the same driving signal. 

[Claim 1 1] The drive approach of the recording head for ink jet pnnters accord.ng to claim 9 
characterized by changing selection of said driving signal for every regurg.tat.on penod of an .nk 

[0^12] Selection of said driving signal is the drive approach of the recording .^ad for ink jet 
printers according to claim 9 characterized by being switchable .n the regurg,tat,on penod of an .nk 
droplet. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


♦ DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear and approach of the ink jet printer 
which breathes out an ink droplet from the nozzle section and records on a record form, and the 
recording head for ink jet printers. 
[0002] 

[Description of the Prior Art] In recent years, the ink jet printer which breathes out an ink droplet 
from the nozzle section which was open for free passage in the ink room, and records on a record 
form has spread. Conventionally, in this kind of ink jet printer, regurgitation control of an ink droplet 
was performed as follows. 

[0003] Drawing 13 expresses the outline configuration of the recording head in the conventional ink 
jet printer, and its drive circuit. As shown in this drawing, this recording head 500 is equipped with the 
nozzle 501 and the piezoelectric device 502 prepared corresponding to the nozzle 501. The 
piezoelectric device 502 is fixed to one wall surface of the ink room (not shown) to which ink is 
supplied through the ink passage which is not illustrated. The driving signal 504 of a predetermined 
wave is alternatively inputted into this piezoelectric device 502 through an on-off switch 503. That is, 
only when an on-off switch 503 is an ON state, a driving signal 504 is impressed to a piezoelectric 
device 502. When a driving signal 504 is impressed, a piezoelectric device 502 bends in the direction 
to which the volume of the ink room which is not illustrated is made to reduce, and, thereby, makes 
an ink droplet breathe out from a nozzle 501. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in this kind of printer, in order to perform the 
image expression of middle gradation, it is necessary to change ink droplet size between pixel dots, 
however, in the conventional recording head drive circuit shown in drawing 13 Since only one kind of 
driving signal 504 was inputted to the piezoelectric device and control whether the regurgitation is 
performed or the regurgitation was performed was only performed, Even if it could adjust spacing of a 
record dot, it was difficult to perform faithfully various image expressions, such as being unable to 
perform control breathed out of changing size for every ink droplet, but expressing more natural 
middle gradation as a result. 

[0005] Moreover, since the volume of an ink room is changed and a discharge pressure is generated 
in this kind of ink jet printer as described above, ink becomes column-like, it flies and time difference 
and the speed difference arise between the head parts of ink and rear parts which fly. For this 
reason, along with the main ink droplet to precede, the ink globule (henceforth a satellite drop) of the 
shape of a minute satellite occurred, and when this reached the target on a record form, there was a 
problem that the printing result which is not desirable arose. 

[0006] This invention was made in view of this trouble, and the purpose is to offer the driving gear 
and approach of the ink jet printer which can control generating of a satellite drop, and the recording 
head for ink jet printers at the same time it changes the ink droplet size breathed out variously. 
[0007] 

[Means for Solving the Problem] While two or more ink jet printers concerning this invention are 
prepared to the nozzle section for carrying out the regurgitation of the ink droplet, and the nozzle 
section of 1 A regurgitation energy generation means by which energy for each to make an ink 
droplet breathing out from said nozzle section can be generated, A driving signal output means to 
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output two or more kinds of driving signals including the driving signal for ^^^f^.° f . 

= Tt ^^r^^ZZ^T^Z^ this invention K is the 
^^prdTT.^on^ seneration means to correspond, out of the driv,n g s lg na, of 
performed by this driving signal. 

[Embodiment of the Invention] Hereafter, the gestafc of operation of this invention is explained to a 
detail with reference to a drawing. important section of the ink jet printer 

[0012] Drawing 2 expresses the outline configuration of the J^JJ*^^ f hi s operation explains 
ooncerning the gestalt of 1 operation of this invention ^^^^ ^Us, this invention 

°pSs eonoeming the .estatt of operation of "^^l,,, out an ink dropiet to 
m013l The recording head 11 which records by this ink jet printer l Dreaming «u 

paper feed ot the recora Torm \ nc mm imaa^-nrnressinc section 15 which 

-rr're^^ 
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signals 23, 24, and 25, respectively. 

[0014] Dra wing 3 expresses the strabism cross-section structure of the recording head 1 1 in dr awing 
2 , and drawing 4 expresses the cross-section structure which looked at the recording head 1 1 in 
drawin g 3 from the direction of an arrow head Z ( d rawing 3 ). As shown in these drawings, a 
recording head 1 1 is equipped with the thin nozzle plate plate 111, the passage plate 1 12 by which 
the laminating was carried out on the nozzle plate 111, and the oscillating plate 1 13 by which the 
laminating was carried out on the passage plate 1 12, and is constituted. Each of these plates are 
mutually stuck by the adhesives which are not illustrated, for example. 

[0015] The crevice is alternatively formed in the top-face side of the passage plate 112, and the 
common passage 115 which is open for free passage in two or more ink rooms 1 14 and these ink 
rooms with these crevices and oscillating plates 113 is constituted. The free passage part of the 
common passage 115 and each ink room 114 has the structure where the depth spreads as it serves 
as **** and goes in the direction of each ink room 1 14 from here. On the oscillating plate 113 of a 
right above [ each ink room 114] part, the piezoelectric devices 1 1 6a and 1 1 6b which consist of a 
piezo-electric element etc. separated fixed distance mutually, and have fixed, respectively. 
Laminating arrangement of the electrode which is not illustrated is carried out, respectively, by 
impressing the driving signal from the head controller 14 ( drawi ng 2 ) to these electrodes, and 
sagging each piezoelectric devices 1 16a and 1 16b, as a result the oscillating plate 1 13, the volume of 
the ink room 114 can be increased in the vertical side of each piezoelectric devices 1 16a and 1 16b 
(expansion), or it can be decreased now (contraction). 

[0016] In the gestalt of this operation, piezoelectric devices 1 16a and 1 16b are constituted so that it 
may have different ink drive capacity to the same applied voltage. Here, ink drive capacity means the 
capacity that the volume of the ink room 114 can be changed. Specifically, piezoelectric-device 116a 
has bigger ink drive capacity than piezoelectric-device 1 1 6b. Therefore, with the gestalt of this 
operation, while forming piezoelectric devices 1 1 6a and 1 1 6b in the same thickness using the same 
quality of the material, about area, piezoelectric-device 1 16a is greatly formed rather than 
piezoelectric-device 116b. Thereby, piezoelectric-device 116a can give a bigger volume change than 
piezoelectric-device 1 16b to the ink room 1 14 to the same applied voltage. Therefore, as long as the 
regurgitation electrical potential difference (after-mentioned) to impress is equal, an ink droplet with 
the direction smaller than the time of being impressed by piezoelectric-device 1 16a when being 
impressed by piezoelectric-device 116b is obtained. In addition, although the surface ratio of 
piezoelectric devices 1 16a and 1 16b is set as 2 to 1, it may be other ratios. Here, piezoelectric 
devices 116a and 116b correspond to the "regurgitation energy generation means" in this invention. 
[0017] The parts of the side which was open for free passage to the common passage 1 15 in each 
ink room 1 1 4, and the opposite side have the structure where the depth narrows gradually, and the 
passage hole 117 dug in the thickness direction is formed in the passage plate 112 of the trailer. And 
this passage hole 1 1 7 is open for free passage to the minute nozzle 1 1 8 formed in the nozzle plate 
1 1 1 of the lowest layer, and an ink droplet is breathed out from this nozzle 118. With the gestalt of 
this operation, two or more nozzles 118 are formed in the recording head 1 1 by at equal intervals at 
one train along the direction of paper feed (the arrow head X of drawin g 3 ) of the record form 2 
( dr^wingJZ ). However, it is good also as other arrays (for example, alternate 2 train array). Here, a 
nozzle 1 1 8 corresponds to the "nozzle section" in this invention. 

[0018] The common passage 1 15 is open for free passage to the ink cartridge 12 (not shown in 
drawlng__3 anc | drawing 4 ) shown in drawing_2 . And ink is always supplied to each ink room 114 with 
constant speed through the common passage 115 from this ink cartridge 12. Although supply of this 
ink can be performed using capillarity, it may be made to carry out by establishing and pressurizing a 
predetermined pressurization device at an ink cartridge 12. 

[0019] The recording head 1 1 of such a configuration records an image on the record form 2 by 
carrying out the regurgitation of the ink droplet, carrying out both-way migration in the direction X of 
paper feed of the record form 2, and the direction Y ( drawing 3 ) which intersects perpendicularly 
according to the carriage device which accompanies the carriage drive motor and this which are not 
illustrated. 

[0020] Drawing 1 expresses the circuitry of the head controller 14 in drawing 2 . As shown in this 
drawing, the head controller 14 is equipped with two or more selection sections 141-1 - 141-n, the 
drive wave generation section 142 that generates three kinds of basic driving signals 145-0 to 145-2, 
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and the selection-control section 143 which controls actuation of the selection section 141-1 - 141- 
n In addition, n is a positive integer equal to the number of nozzles 1 18. Here the drive wave 
generation section 142 corresponds to the "driving signal output means in this ,nvent ' on - 
[0021] The basic driving signal 145-0 to 145-2 outputted from the dnve wave generation sect™ 42 
branches at a time to n pieces, respectively, and is inputted ,nto the select.cn section 1 41 11 41 n. 
respectively. To predetermined timing, the selection-control section 143 inputs a selection signal 

46-1 " 146-n into the selection section 141-1 - 141-n so that it may ^^^J^. 
These selection signals 1 46-1 - 1 46-n are the signals for d.rect.ng to any of piezoelectric devices 
116a and 116b it is impressed every nozzle 118 of a recording head 11 by choosing any of the basic 
driving signals 145-0 to 145-2. According to these selection signals, each selection section 141 l 
iST' n choose any one of the basic driving signa.s 145-0 to 145-2 and supp* J to 
device 1 16a (and 1 16b) of a corresponding ink discharge part as driving s.gna 21 -1a (and 21 1W 
thru/or 21-na (and 21-nb). respectively. In addition, driving s.gna 21-1.. 21-1b or 21-na and 21 nb . 
are equivalent to the driving signal 21 of drawing 1 . Here, the selection sect,on 141-1 - 141 n 
correspond to the "selection means" in this invention, respectively. 
[0022] Although the drive wave generation section 142 il.ustrat es neither, ; 
which the program which this microprocessor performs was stored (ReadOnly Memory), RAM as 
work-Piece memory used for a predetermined operation, temporary data storage, etc. by the 
mLoprocessor (Random Access Memory). It has the drive wave storage sect.cn wh^h cornets ^of 
nonvolatile memory, a digital-to-analog (D/A) converter for changing .nto an analog the digital data 
read from the drive wave storage section, and the amplifier wh.ch amphf.es the output of a D/A 
converter, and is constituted. Here, the drive wave storage sect.cn has memonzed the data pent 
wWch shows each voltage waveform of the basic driving signal 145-0 to 145-2 ^"<* d ™» « 
recording head 1 1 . after this data point is read by the microprocessor and changed .nto an analog 
stgnal by the D/A converter, it is amplified with amplifier, and it is outputted as a bas.c dnv.ng signal 
145-0 to 145-2. However, this drive wave generation section 142 can also be cons.dered as a 
configuration which is not restricted to the above configurations and is different from this. 
fo023] dS 5 expresses the example of a wave for one period each of the basic dnv.ng s.gna 
45-C SuSTou^otted from the drive wave generation section 142 T). In (a) of th.s drawing the 
h»L driving signal 145-0 and (b) express the basic driving signal 145-1. and (c) expresses the bas c 
drfvin fZ"-2 Here, an axis ordinate shall express an ^.^ f d ^ n rf "" 
of abscissa shall express time amount, and time amount shall progress nghtward fromthe left of 
drawing Th basic driving signal 145-0 is the wave of the fixed electrical potential d-fference (v ) 
which does not make an ink droplet breathe out among these. Here, the fixed electrical ****** 
differences V1 are electrical potential differences other than 0V. The bas.c dnv.ng s.gnal 145-1 is a 
w^rfoHnk regurgitation which has boom hoisting of a proper, and can take now the larger ^e ectrical 
ZtenZ\ difference V2 than 0V and V1 other than the electrical potential difference VI of criteria. 
Moreover ^e ba'c driving signal 145-2 is a wave for satellite drop "^^M^h^n. 
of a proper, and can take now the larger electrical potential difference V3 than VI other than the 
electrical potential difference V1 of criteria. Here, the bas.c dnv.ng s.gnal 145-2 .s equ.valent to the 
"auxiliary driving signal" in this invention. 1 ai r, of these driving signals 

T00241 As shown in drawing 5 . in the selection section 141-1 - 141-n, each of these dnving *SP«» 
T, ^^^1^ timing ts for every period, and also they are 
Predetermined change timing ts' in a period. Here, change t.m.ng ts is %*»£^r™£££ MM 
driving signal 145-1 intersecting the electrical potent.al d.fference V1 of criteria .n the process m 
S it changes from 0V to an electrical potential difference V2. In this drawmg. t. me amount from 
change timfng S to the termination of a period is set to tau 1. and time amount from the t.p of a 

fi"^t^ a wave-like meaning of the basic driving signal 145-2 is 
Sned Th^ drawing 6 expresses the relation between the wave of the bas.c driving s.gnal 145-2 
^D^^tZJ-^o device (here, referred to as piezoelectric-device 
the location (henceforth a meniscus location) of the point of the ink .n a nozzle 1 1 8^The part ^wh.ch 
2l «f this drawing expressed the wave of a driving signal, among these was divided by the change 
£ing S i on. Period. Here, Sign ts expresses the change timing : for every per.od. 

Z ! sign ts' expresses the change timing within a period. Moreover, te expresses regurg.tat.on 
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initiation timing. This drawing (b) expresses change of the condition of the ink room 114 when a 
wave-like driving signal as shown in (a) is impressed to piezoelectric-device 116a, and this drawing 
(c) expresses change of the meniscus location in the nozzle 1 1 8 at that time. In addition, in this 
drawing (a), the periodic repeat of the driving signal of the same waveform after [ expedient ] 
explaining is illustrated. 

[0026] In drawing 6 (a), the stroke which changes driver voltage from the 1st electrical potential 
difference V1 (= regularity) to an electrical potential difference 0 is first made about into the 1st line 
(from A to B), and time amount which this takes is set to t1. Moreover, the stroke which holds an 
electrical potential difference 0 and stands by is made about into the 2nd line (from B to C), and time 
amount which this takes is set to t2. Furthermore, the stroke changed from an electrical potential 
difference 0 to the 2nd electrical potential difference V2 is made about into the 3rd line (from C to 
D), and time amount which this takes is set to t3. In addition, in the following explanation, the 1 st 
electrical potential difference V1 is called lead-in electrical potential difference, and the 2nd 
electrical potential difference V2 is called regurgitation electrical potential difference. 
[0027] This recording head 1 1 is driven on a fixed frequency (for example, about 1 -10kHz), and the 
regurgitation period T of an ink droplet becomes settled corresponding to this drive frequency. The 
time of being at the 3rd [ about ]-line initiation time, at C, the time G, etc., it is the timing 
(regurgitation initiation timing te) by which the regurgitation is started, and the 1st and about the 2nd 
line are performed in advance of this regurgitation initiation. 

[0028] First, it sets Time A and before it, and is the condition PA of drawing 6 (b). Like, by impression 
of the electrical potential difference V1 to a piezoelectric device 122, after the oscillating plate 113 
has bent slightly inside, it is stood still, and the ink room 1 14 is in the contraction condition, a time — 
A — setting — the inside of a nozzle 118 — it can set — a meniscus — a location — condition MA 
of d rawing 6 (c) As shown, it shall be the nozzle orifice edge of a nozzle 1 18 mostly in homotopic. 
[0029] Next, if about the 1st line that decreases driver voltage to the electrical potential difference 0 
of B at the time from the electrical potential difference V1 which it is at the time A is performed, 
since the applied voltage to a piezoelectric device 116 will be set to 0, the deflection of the 
oscillating plate 1 13 is lost, and the ink room 114 expands (condition PB of drawing 6 (b)). For this 
reason, it is drawn in the direction of the ink room 1 14, and the meniscus in a nozzle 118 is MB of 
drawing 6 (c), for example at the time B. It retreats even in the condition (that is, it keeps away from 
a nozzle orifice edge). 

[0030] here — a time — A and a time — B — it can set — the potential difference (lead-in 
electrical potential difference V1) — since the amount of drawing in of the meniscus about in the 1st 
line is changeable by changing magnitude, it is possible indirectly to adjust the meniscus location at 
the following 2nd [ about ]-line termination, i.e., the 3rd [ about ]-Iine initiation, time. This size of the 
ink droplet by which the distance from the meniscus location, i.e., the nozzle orifice edge, at the 
initiation time to a meniscus of about the 3rd line is breathed out about by the 3rd line is influenced, 
and ink droplet size becomes small, so that this is large. Therefore, it is so possible that the amount 
of drawing in of the meniscus about in the 1st line (specifically lead-in electrical potential difference 
V1) is enlarged to make size of an ink droplet small. 

[0031] Next, between the time amount t2 to C and driver voltage are fixed to 0V from Time B at the 
time, and about the 2nd line that keeps the volume of the ink room 114 constant by maintaining 
oscillating plate 1 13c in the condition that there is no deflection is performed (the condition PB of 
drawing_6 (c) - PC), however, the meniscus location in a nozzle 118 since ink supply from an ink 
cartridge 12 is performed continuously also in the meantime — a nozzle orifice edge — going — ; 
displacing — a time — C — MC of drawing 6 (c) It moves forward even in the condition. 
[0032] Since the amount of advance of a meniscus location can change and the meniscus location at 
the 3rd [ about ]-line initiation time can be adjusted by changing the duration t2 of about the 2nd line 
here, it is possible as a result to control the size of an ink droplet. Specifically, ink droplet size can be 
made small, so that the duration t2 of about the 2nd line is made small. 

[0033] Next, about the 3rd line that increases driver voltage rapidly to the regurgitation electrical 
potential difference V2 of D at the time from electrical-potential-difference 0V which it is at the time 
C is performed, here — a time — C — having described above — as — the regurgitation initiation 
timing te — it is . In this case, since the big regurgitation electrical potential difference V2 is 
impressed to a piezoelectric device 122 at the time D, the oscillating plate 1 13 is the condition PD of 
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drawing 6 (b). As shown, it bends greatly inside, and the ink room 1 14 is * 
reason condition MD of drawing. 6 (o) As shown, the meniscus m a nozzle 1 1 8 is P"^ed at a sketch 
toward a nozzle orifice edge, and is breathed out as an ink droplet from ^^ n ^^^ e 
droplet flies the inside of air. and reaches the target on the record form 2 ^^^.^^V 386, 
the size of an ink droplet becomes small, so that the meniscus location in C » d.stant from the 

orif.ce edee at the 3rd [ about ]-line initiation time, as described above. 
?0034] He re stnc £e amount of deflections of the oscillating plate 113 changes according to the 
^ft^tfTr^iirtion electrical potential difference V2, it is possible to change the ink 
d^X size breathed out by adjusting this. Specifically, ink droplet size can be made small, so that 
the reeureitation electrical potential difference V2 is made small. 

f olzsf tbeTdrWer voltage is again decreased to VI . and the oscillating plate 1 3 ,. bant ms.de 
SSfiv - mak ng - an initial state - carrying out (the condition PE of dn___ng: 6_ (b)) - th.s 

Sr^IZ».£ the restoration CrefllO of ink performed *-*£7**. 
Z ut line of next disoharging - en initiation time - the memscus looafor . of F ° f 
drawing 6 (o) it was shown - as - the same looation as a nozzle onfiee edge reoovenng a 
♦T^V— a — it ran set — a condition — MA It becomes the same. 

ruSti Thus one discharging^ completed. Hereafter, image recording to the record form 2 ( drawing 
3. St for breathing out an ink droplet and sets it oonstant t the ,nol,nat,on of eleotnoal 

r^tT:z:-^Z^^L^ — .45-2 - m ***** m*^™ 

u ■ a \aZ oi«rnal 1 4«,-2 is an auxiliary driving signal for controlling generating of the satellite drop 

mmmmwm 
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116b which should impress them is determined. While specifically choosing 1 set of drive signal wave 
forms which should be chosen by selection section 141-j, carrying out sequential increment of the 
variable j from "1" to "n", it is determined to any of piezoelectric devices 1 16a and 1 16b they should 
be impressed, respectively (steps S102-S105). At this time, it is also possible to determine to change 
selection of the basic driving signal 145-0 to 145-2 for every period (to change timing ts), and to use 
the original wave as it is, or it is also possible to determine to change the basic driving signal 145-0 
to 145-2 by change timing ts 1 in a period, and to make a new synthetic wave. Furthermore, it is also 
possible to determine to change by both in every period and a period. 

[0041] For example, the combination of the drive wave and piezoelectric device which can enlarge ink 
droplet size for expressing high concentration is chosen, and in performing the case where low 
concentration is expressed, and a high resolution expression, it chooses the combination of the drive 
wave and piezoelectric device which can make ink droplet size small. Moreover, when it is made to 
change ink droplet size little by little between the dots which adjoin in expressing delicate middle 
gradation and the ink regurgitation property varies for example, between each nozzle, the combination 
of a drive wave and a piezoelectric device is chosen so that this may be amended. Furthermore, in 
making an ink droplet small and performing a light concentration expression, in a part tau 1, it 
chooses the basic driving signal 145-2 for satellite drop control in the second half. 
[0042] When the combination pattern of a drive wave and a piezoelectric device is determined (step 
S105;Y), about all of the n selection sections 141-1 - 141-n now, the selection-control section 143 
In the timing of change timing ts' in the change timing ts for every period, or a period, or its both The 
selection signal 146-1 for directing selection of the determined wave-like driving signal and selection 
of the piezoelectric device (piezoelectric devices 116a or 116b) which should impress these driving 
signals to the selection section 141-1 - 141-n, respectively - 146-n are supplied (step S106). 
[0043] The selection section 141-1 chooses and supplies one of the basic driving signals 145-0 to 
145-2 in each above-mentioned change timing to each of the piezoelectric devices 1 16a and 1 16b in 
a corresponding nozzle based on the inputted selection signal 146-1. The same is said of other 
selection sections 141-2 - 141-n. Piezoelectric-device 116a of each nozzle of a recording head 11 is 
supplied as driving signal 21-1a-21-na, respectively in the form which is a form where either of the 
wave-like basic driving signals 145-0 to 145-2 shown in drawing 5 (a) - (c) is as it is, or changed and 
compounded these by change timing ts' in a period by this. Piezoelectric-device 1 1 6b of each nozzle 
of a recording head 1 1 is supplied as driving signal 21-1b-21-nb, respectively in the form which is a 
form where either of the wave-like basic driving signals 145-0 to 145-2 which could come, 
simultaneously were shown in drawin g 5 (a) - (c) is as it is, or changed and compounded these by 
change timing ts' in a period. In the piezoelectric devices 1 16a and 1 16b in each nozzle of a recording 
head 1 1, the ink droplet of size as three strokes which were explained by drawing 6 were performed, 
respectively and it was specified for every nozzle by this based on the voltage waveform of the 
supplied driving signal is breathed out. 

[0044] Drawing 8 - drawing 1 1 express the example of the drive signal wave form impressed to the 
piezoelectric devices 116a and 116b when paying one's attention to a certain nozzle, respectively. In 
this example, while changing selection of the basic driving signal 145-1,145-2 in change timing ts' in 
the change timing ts for every period, and a period, the regurgitation pattern of a class (8+1) has 
been obtained in total by changing suitably the piezoelectric devices 1 1 6a and 1 1 6b which should 
impress these. Here, "+1 " is the case where the regurgitation of the ink droplet is not carried out, 
and the case where the basic driving signal 145-0 ( drawing 5 (a)) of a fixed electrical potential 
difference is impressed to the both sides of piezoelectric devices 1 16a and 1 16b in the both sides of 
a part tau 1 a part for the first portion tau 2 and the second half corresponds. However, about this 
pattern, illustration by drawing 8 - drawing 11 is omitted. 

[0045] Hereafter, each regurgitation pattern is explained with reference to drawmg 8 - drayyingJJ . 
Expressing a regurgitation pattern name as a "name" in these drawings, "a" of the column of a 
"piezoelectric device" and "b" express the piezoelectric devices 1 16a and 1 16b to which a drive 
signal wave form is impressed, respectively, and "the drive signal wave form impressed" expresses 
the voltage waveform of the driving signal actually impressed to each piezoelectric devices 1 16a and 
116b by wave-like selection and composition. Here, ** shows that the basic driving signal 145-1 
shown in drawing 5 (a) is chosen, and ** shows that the basic driving signal 145-2 shown in drawing 5 
(b) is chosen. In the wave shown here, a black dot point "-" expresses the time of a change actually 
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h_,ir.- nprf«rmpd Moreover "a" "b" and "a+b" which were shown in the column of a "lead-in 
orocess'^3 a ^^egur^a ion process" mean whether the level luffing motion of the meniscus ,n the 
Z"s™a SZ£**L process of the ink droplet in the 3rd ^J^^^ it 
motion of the piezoelectric devices 116a and 116b. respectively Here, f^^^^;^'' shown 
is based on a motion of the both sides of piezoelectnc devces , 1 1 6a and ]^J^^J^L 
in the column of a "satellite cure process" means performing the process for satelhte drop control oy 
motion of ^pTezoelectric-device 116b. In addition. "-" means not performing the correspond.ng 

Kas shown in dvawingJ . the regurgitation patterns a.phal and alpha2 are alh ^ Pe^ 
level luffing motion with the both sides of piezoelectric devices 1 1 6a and 1 1 6b. Among these, the 
eguXtio Tpattern alpha 1 is made to perform the cure against a satellite by p,ezoe.ectnc-dev,ce 

1^ 

alpha 2 is made not to perform the cure against a satelhte. although the both s.des of p.ezoelectnc 
devices 1 1 6a and 1 1 6b perform the regurgitation. -^m^ 
[0047] If the regurgitation pattern alpha 1 is looked at. piezoelectric-dev.ee 116a .. resembled 
therefore L basic driving signal 145-1 is chosen on the both sides of a part tau 1 a 
oortion tau 2 and the second half, and while the basic driving signal 145-1 is chosen by part for the 
firsTporton t. ^2. abour P iezoelectric-device 116b. the basic driving signal 145-2 is more speo^caHy 
chosenYn the part tau 1 in the second half. Moreover, if the regurgitation pattern^ alph . . 2 . ^looked at. 
the basic driving signal 145-1 is chosen on the both sides of a part tau 1 about the both sides of 
J^c5T£licS 1 1 6a and 1 1 6b a part for the first portion tau 2. and the second ha*. Therefo^ 
the wave impressed to piezoelectric-device 116b of the regurg.tat.cn ^^J^ 1 ^^ 
synthetic wave, and other waves are used for the bas.c dnvmg s.gnal 145-1. be ng chosen as * .s^ 
fo048] As^hown in drawing 9 . the regurgitation patterns betal and beta2 are all made to perform 
level luffing , motion onTy"by piezoelectric-device 1 1 6a. Among these, the regurg.tat.on pattern beta 1 
Jl-fto SSL o« urin* a satellite by piezoelectric-device 116b wh e 
regurgitation by piezoelectric-device 116a. and the regurgitat.cn pattern beta 2 s 
nerfofm the cure against a satellite, although the both sides of piezoelectnc dev.ces 1 1 6a and 1 1 6b 
lltZ te reg^rgStion In addition, since the concrete contents of each W*"™ pattern apply 
fn tiVe case of above-mentioned drawing 8 . they omit explanation here. In add.t.on. although he .s 

rying to choose t^e basic driving signal 145-2 in this drawing as a part for the wave-hke first portion 
Z f impressed to piezoelectric-device 1 1 6b of the regurgitation pattern beta 2 ,.t replaces w.th th.s 

and you may make it choose the basic driving signal 145-0. Also in the follow.ng drawing. JO and 

r$04lfA7showntVra a :rng_10 . the regurgitation patterns gamma 1 and gamma2 are ail made ^ 
perform level luffing motion by piezoelectric-device 116b. Among these. tlj^«P*»" 
* a mm- 1 is made to perform the cure against a satellite by piezoelectric-device 1 16b while 
ferform ng th ^ regurgSn by piezoelectric-device 116a. and the regurgitation pattern gamma 2 .s 
M6e Z\?p£Z\e cure'against a satellite, although the both sides of V™**^*™ 
11 1 6a and 1 1 6b perform the regurgitation. In addition, since the concrete contents of each 
egur^atio apply in the case of above-mentioned drawm^S they om.t explanation I here 

00501 As shown m drawing 11 , the regurgitation patterns deltal and delta2 are a I made to Perform 
Z reg^rgStion witSuTperfo^ing level luffing motion. Among these, the regurg.tat.on pattern delta 

in the case of above-mentioned drawing 8 . they omit explanation here. , , _ _ . 
oSn irthe regurgitation patterns alphal and alpha2 shown in drawing 8 are looked at here as 

£ *he second hSf and being made to perform the regurgitation is the same. However, at the 

prScU. of a part tau 1. piezoelectric-device 116b also performs d.scharg,ng .n the 
regurg tatL pattern alpha 2 to piezoelectric-device 116b not perform.ng d.schargmg m the 
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regurgitation pattern alpha 1 in the second half. Therefore, when these two regurgitation patterns 
alpha! and alpha2 are compared, it turns out that an ink droplet with the regurgitation pattern alpha 1 
smaller than the regurgitation pattern alpha 2 can be obtained. 

[0052] Moreover, since the cure against a satellite which impresses the basic driving signal 145-2 to 
piezoelectric-device 1 16b in a part tau 1 in the second half is performed by the regurgitation pattern 
alpha 1, it is possible to control generating of a satellite drop. On the other hand, in the regurgitation 
pattern alpha 2, since the cure against a satellite is omitted, a satellite drop may occur. However, 
generally, although generating of a satellite drop is actualized when the size of a main ink droplet is 
controlled small and a light image expression is performed, and image quality is reduced remarkably, 
when [ that the size of an ink droplet is large ] image concentration is deep, generating of a satellite 
drop has the inclination to seldom become a problem. Therefore, as shown in drawing 8 , only when it 
is the regurgitation pattern alpha 1 with which the size of an ink droplet becomes smaller, it can be 
said that rational technique performs the cure against a satellite. 

[0053] Like this, when it sees about drawing 9 , it turns out that the ink droplet size by which beta 2 
is breathed out rather than the regurgitation pattern beta 1 becomes large. The same is said of the 
group of the regurgitation patterns gamma 1 and gamma2 shown in dra wing 10 , and the group of the 
regurgitation patterns delta 1 and delta2 shown in drawing 1 1 , and within each group, ink droplet size 
becomes large, so that Suffix i is large. 

[0054] In addition, if the regurgitation patterns of the same suffix of the group (henceforth alpha 
group) of the regurgitation patterns alpha 1 and alpha2 and the group (henceforth beta group) of the 
regurgitation patterns betal and beta2 are compared, for example, since two piezoelectric devices 
1 16a and 1 16b perform level luffing motion into alpha group and only piezoelectric-device 1 16a is 
performing level luffing motion into beta group, alpha groups have the large amount of level luffing 
motion of a meniscus. Therefore, in the comparison with the regurgitation pattern alpha 1 and the 
regurgitation pattern beta 1, ink droplet size becomes [ the direction of alpha 1 ] small. When a place 
compares the regurgitation pattern alpha 2 with the regurgitation pattern beta 2, by the regurgitation 
pattern beta 2 In a fixed period (period until an electrical potential difference changes from 0V to the 
lead-in electrical potential difference V1) immediately after the 2nd process is completed and the 
regurgitation begins By the regurgitation pattern alpha 2, a meniscus will move in the above- 
mentioned fixed period to a meniscus moving only by motion of piezoelectric-device 1 1 6a not only by 
piezoelectric-device 1 16a but by motion of piezoelectric-device 1 16b. for this reason, extent of the 
surface ratio of piezoelectric-device 1 1 6a and piezoelectric-device 1 1 6b, and the magnitude of the 
lead-in electrical potential difference V1 to the regurgitation electrical potential difference V2 — 
there is possibility of bringing a reverse result depending on how (that is, ink droplet size becoming 
[ the direction of beta 1 ] small). The same is said of the relation between beta group of drawing 9 , 
and gamma group of drawing J O , and the relation between delta group of drawing 1 1 , and other 
groups. From this, it can be conversely said by setting up appropriately the surface ratio of 
piezoelectric-device 116a and piezoelectric-device 116b, and the magnitude of the lead-in electrical 
potential difference V1 to the regurgitation electrical potential difference V2 that it becomes possible 
to control the size of the ink droplet breathed out freely. 

[0055] Moreover, if it sees about the wave of the basic driving signal 145-2 for the cure against a 
satellite, it is possible to control effectively the satellite drop accompanied to the main ink droplet 
breathed out by the drive of piezoelectric-device 1 1 6a by optimizing the value of the timing of the 
standup from an electrical potential difference V1 to an electrical potential difference V3, the rate 
which starts, or an electrical potential difference V3. 

[0056] in addition, the regurgitation pattern of each nozzle when paying one's attention to one certain 
period is mutually-independent — it is also possible to change a regurgitation pattern according to 
the regurgitation property of each nozzle in to make it change the size of the ink droplet breathed 
out from each nozzle, respectively and to amend dispersion between nozzles, synchronizing 

discharging of all nozzles, since it is a thing the bottom. 

[0057] Thus, while forming two piezoelectric devices 1 16a and 1 16b with ink drive capacity mutually 
different each [ corresponding to each nozzle ] ink room 1 14 of every according to the gestalt of this 
operation Since selection of two or more basic driving signals is changed by change timing ts' in the 
change timing ts for every period, and a period and was supplied to each of these piezoelectric 
devices 1 16a and 1 16b Many expulsion-of-an-ink-droplet patterns far exceeding the original number 
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of fundamental-wave forms can be obtained, and the image expression by various ink droplet sizes is 
attained. Since in other words the drive wave generation section 142 does not need to p n _ erate 
many waves even if it is the case where it is going to perform various expuls.on-of-an-ink droplet 
control, the load of the drive wave generation section 142, as a result the head controller 14 or 
operation is mitigable. Moreover, since the wave for satellite drop control is included, this is suitably 
chosen as two or more basic driving signals in the case of the regurgitation of an ink droplet and .t 
was made to be impressed by piezoelectric-device 1 16b, generating of a satellite drop can be 
controlled. Therefore, various ink droplet sizes are controllable, controlling generatmg of a satellite 

[0058] As mentioned above, although the gestalt of operation was mentioned and this invention was 
explained, this invention is not limited to the gestalt of this operation, but can be changed vanously. 
[0059] For example, when carrying out like the control works of a satellite drop, although L the gestalt 
of the above-mentioned implementation / as shown in drawing 8 - drawing 11.] p.ezoelectr.c-dey.ce . 
116b of the way that area is small (ink drive capacity is small) is used, this invention is not restricted 
to this and you may make it use piezoelectric-device 1 1 6a of the way that area is large (ink drive 
capacity is large). However, piezoelectric-device 1 16b needs to perform the regurg.tat.on of an ink 

droplet in this case. „ . . . , ,. r 

[0060] Moreover, although two piezoelectric devices 116a and 116b were formed with the gestalt of 
the above-mentioned implementation corresponding to this one ink room 114 while forming one ink 
room 1 1 4 to one nozzle 1 1 8 For example, as shown in drawing 12 . while forming two ink rooms 1 1 4a 
and 1 14b to one nozzle 118. you may constitute so that piezoelectric devices 1 16a and 1 16b may be 
formed, as it corresponds to each ink rooms 1 1 4a and 1 1 4b. In addition, drawing 12 expresses the 
condition of having seen a part of recording head 1 1 from right above, and gives the same sign to the 
same element as the element shown in drawing 3 . Illustration of the osc.llat.ng plate 113 is omitted in 
this drawing. Since there is little effect which the behavior of piezoelectric-device 1 16a in one ink 
room 1 1 4a has on the condition of ink room 1 1 4b of another side according to the configuration 
shown in this drawing, the mutual cross talk of piezoelectric devices 1 1 6a and 1 1 6b can be reduced, 
and a highly precise quality of printed character can be obtained. 

[0061] Moreover, although [ the gestalt of each above-mentioned operation ] a driving signal as 
shown in drawing 5 is adopted as a fundamental-wave form, you may make it use other wave like 
signals. With the gestalt of the above-mentioned implementation, namely, the drive wave generation 
section 142 Although explained as what generates only one kind of basic driving 1 a * a 

driving signal for regurgitation besides a fixed voltage waveform (bas.c driving s.gnal 145-0). and one 
kind of basic driving signal 145-2 as an auxiliary driving signal for satellite drop control This invention 
by not being restricted to this and setting the lead-in electrical potential difference VI .the 
regurgitation electrical potential difference V2, and 2nd process time t2 grade as a proper value for 
example Two or more kinds of driving signals for regurgitation and two or more kinds of driving signals 
for satellite drop control which have various boom-hoisting patterns are generated, and it may be 
made to perform wave-like selection and composition, using these as a fundamental-wave form. In 
this case, while being able to obtain more regurgitation patterns, control of a more effective satellite 

[0062] Moreover, although the gestalt of the above-mentioned implementation explained the case 
where two piezoelectric devices from which ink drive capacity differs about one nozzle were 
prepared, three or more piezoelectric devices from which ink drive capacity differs about one .nozzle 
are prepared, and you may make it impress the wave-like signal chosen and compounded from the 
fundamental-wave form for every piezoelectric devices of these. In this case, wh.le being able to 
obtain more regurgitation patterns, finer satellite drop inhibitory control becomes possible 
[Ools] Furthermore, while preparing three or more piezoelectric devices from wh.ch.nk 
differs, it may be made to perform wave-like selection and compos.t.on wh.ch should be 
each piezoelectric device from these fundamental-wave forms, using two or more driving signals for 
regurgitation and two or more driving signals for satellite drop control wh.ch have various boom 
hoisting patterns as a fundamental-wave form. In this case, implementation of much more 
regurgitation patterns and effective satellite drop control are attained. 

[0064] Moreover, although it was made to change each ink drive capacity with the gestalt of the 
above-mentioned implementation by changing the area size of piezoelectric-device 116a and 
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piezoelectric-device 116b, being based on other approaches is also possible. For example, you may 
make it change each ink drive capacity by changing mutually the quality of the material and thickness 
which constitute piezoelectric devices 116a and 116b. For example, ink drive capacity can be made to 
increase by making thickness thin. 

[0065] Furthermore, piezoelectric devices 1 16a and 1 16b are formed in the same area size and 
thickness with the same quality of the material, and you may make it both ink drive capacity become 
the same. In this case, if drawing 8 - drawing 1 1 are referred to, it will become the same [ the 
regurgitation patterns betal and gammal ], and will become the same [ the regurgitation patterns 
beta2 and gamma2 ]. Therefore, although it is fewer than eight kinds which the number of 
regurgitation patterns became six kinds, and were shown with the gestalt ( drawing 8 - drawing 1 1 ) 
of the above-mentioned implementation, when a single piezoelectric device is used, the regurgitation 
pattern is diversified, and control of a satellite drop is also made. In addition, you may make it prepare 
three or more piezoelectric devices with equal ink drive capacity. 

[0066] Although the gestalt of each above-mentioned operation explained the case where wave-like 
selection and composition were performed with emphasis on control of ink droplet size, unlike this, it 
may be made to perform wave-like selection, composition, etc. with emphasis on control of the flight 
rate of an ink droplet. Furthermore, it is also possible for it to be made to perform selection, 
composition, etc. wave-like for the purpose which controls the both sides of the size of an ink droplet 
and a flight rate. 

[0067] Moreover, although selection of a driving signal was changed not only every regurgitation 
period but into the regurgitation period, you may make it drink off again to one of timing in the gestalt 
of each above-mentioned operation. However, the direction which was made to change to both timing 
can acquire more waves. 
[0068] 

[Effect of the Invention] As explained above, an ink jet printer according to claim 1 to 4. According to 
the driving gear of the recording head for ink jet printers according to claim 5 to 8, or the drive 
approach of the recording head for ink jet printers according to claim 9 to 12 While establishing two 
or more regurgitation energy generation means to the nozzle section of 1 Either is chosen and 
supplied out of two or more driving signals including the driving signal for controlling the driving signal 
for modulating the magnitude of an ink droplet, and generating of the subordinate ink globule at the 
time of expulsion of an ink droplet for every regurgitation energy generation means. Since this driving 
signal was made to perform expulsion-of-an-ink-droplet control from the nozzle section, and satellite 
drop inhibitory control, while discharge conditions, such as size of an ink droplet, can be changed 
variously, generating of an unnecessary satellite drop can be controlled. While being able to follow, for 
example, being able to perform various image expressions, such as a natural gradation expression, 
faithfully, the image quality fall by the satellite drop can be prevented, and it is effective in the 
printout of high quality being obtained. 

[0069] While the ink droplet of different size for every regurgitation energy generation means is 
especially obtained according to the driving gear of an ink jet printer according to claim 2 and the 
recording head for ink jet printers according to claim 6, or the drive approach of the recording head 
for ink jet printers according to claim 10 even if it is the case where the same wave-like driving signal 
is impressed since it constituted so that the ink drive capacity of two or more regurgitation energy 
generation means might be changed mutually, it is effective in becoming possible to diversify satellite 
drop depressor effect. 

[0070] Moreover, according to the driving gear of an ink jet printer according to claim 4 and the 
recording head for ink jet printers according to claim 8, or the drive approach of the recording head 
for ink jet printers according to claim 12, since selection of a driving signal was made switchable into 
the regurgitation period of an ink droplet, it also becomes possible to acquire the wave of the original 
driving signal and a different wave-like driving signal. For this reason, it is effective in the ability to 
perform more various expulsion-of-an-ink-droplet control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[ Drawing 1] It is a block diagram showing the outline configuration of the head controller as a driving 
gear of the recording head for ink jet printers concerning the gestalt of 1 operation of this invention. 
[Drawing 2] It is a block diagram showing the outline configuration of the ink jet printer concerning 
the gestalt of 1 operation of this invention. 

[D rawin g 3] It is a strabism sectional view showing the example of 1 structure of a recording head. 
[Drawing 4] It is a sectional view showing the example of 1 structure of a recording head. 
[Drawing 5] It is drawing showing a wave-like example of the basic driving signal outputted from the 
drive wave generation section in drawing 1 . 

[D rawing 6] It is drawing for explaining the relation between the wave of the basic driving signal for 
regurgitation shown in drawing 5 , and change of the condition of an ink room, and the meniscus 
location in a nozzle. 

[Drawing 7] It is a flow chart for explaining the main actuation of a head controller. 

[ Drawin g 8] It is drawing showing some regurgitation patterns chosen and compounded by each 

selection section of dr awing 1 . 

[D rawin g 9] It is drawing showing some other regurgitation patterns chosen and compounded by each 
selection section of dra wing 1 . 

[Dra wing 10 ] It is drawing showing some regurgitation patterns of further others chosen and 
compounded by each selection section of drawLngJ . 

[Drawing 1 1] It is drawing showing some regurgitation patterns of further others chosen and 
compounded by each selection section of drawing 1 . 

[Drawing 1 2] It is a top view showing the important section configuration of the recording head for ink 
jet printers concerning the gestalt of other operations of this invention. 

[D rawin g 1 3] It is a block diagram showing the outline configuration of the recording head in the 
conventional ink jet printer, and its drive circuit. 

[Description of Notations] . . 

1 — An ink jet printer, 1 1 — A recording head, 14 — Head controller, 21 [ — Ink room, ] — A driving 
signal 22 — Print data, 1 13 — An oscillating plate, 114 115 — Common passage, 1 16a, 1 16b — A 
piezoelectric device, 1 18 — Nozzle, 141-1 - 141-n — The selection section, 142 — The drive wave 
generation section, 143 — Selection-control section, 145-0 to 145-2 [ — A regurgitation electrical 
potential difference, t1 / — The duration of about the 1st line, t2 / — The duration of about the 2nd 
hne t3 / _ The duration of about the 3rd line, ts, ts' / — Change timing, te / — Regurgitation 
initiation timing ] — A basic driving signal, 146-1 - 146-n — A selection signal. VI — A lead-in 
electrical potential difference, V2 


[Translation done.] 
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9*Jx.v hX'J y*JSE^W F*BIW*#ffi"e*' 
T, 

aRtm^K *3 it ?» ttMWfc-r > * /jN*oB3i * wwr * 
#t^-r 5 c t *# « t * % ■< y v & x v v x u y $ mt a 

[ff^ifUO] |&IBtt»<0x*;l/*-»^a^ ra 

-7x*y hXV y^JIJESS'w FOWKSffi. 
[M«« l 1 1 WCBUlfli^oaW*^ y * 

[fflH^Si l 2 ] ffiKKBiflreolBWk ^ y * 

5 if *is 9 i2«o>f ^x7b7"'j> * mmm^ v f 

[0 00 1] 

y^, ftBtflc-O^^xy h^UV^JflSa^^ FO 
[0 0 0 2] 

-<^^«(*Rta LT32liUI]»fciEII*fT5 W >^-^x>y 

40 [0 0 0 3] |13li»^>^^'^7''J^C 

tOT-felio C(Dllt^tfc<fc5^^ ^OEfr^f F5 
0 OJi, ;X/l/5 0 1fc, /X;l/5 0 1 fciflSLTRt* 
Stlfcff.'ili*? 5 0 2 fc*ttUT^So H-VttiR^ 5 0 2 

E«i&f5 0 2lc«, *y*7X>f«yf-5 0 3*^b 
T, RfriUtt^OBiBbf! IU 5 0 4tfffiWftfcXt}-£n2>£. 

50 tlccO^E«^? 5 0 2 iCiSl&fs^ 5 0 4 


(3) 

3 

tffflJPSft*. EMM? 5 0 2 J4 % IgiM§# 5 0 4 WW 

[pjtcfcfc^, cmcfco, yx/bso la^i^a* 

[0 0 0 4] 

mm b'y hm?jy?ffiyjx*%{tz-&5'&!%ti t $> 

§o LfrL&tf 5>s Bll 3fc3*Lfcfi£*<E>K8'vy FIE 
«llaIttT?tt, E**?fcttLTfc£lSS©BIMI*5 10 

KOlllIPI*IHW*C4:l4-p#Tt, tttiJ2ft3^ 

[0 0 0 5] £fc, ±fBLfc«fc?K:, COlOYVi'^ 
TttaiE;tl£^££tf5«fc5£fcoTV>£©T\ 

fga$»i:oiaiic«piaia j wwBs^ir*. c©fc46, ft 

na»ffl«±fc3iiff , r s ci t «fc o t$? $ l < ft^ama 
[0006] *»flittfr*4iaijaafc«*Tftsnfc i b 

©T\ t<DSmt, vktiiZtiZJ VtffiVJ 

v h xu yzmmm^v vvmmmwis&uu&zmm 30 

[0 0 0 7] 

^Mo^f s*Rn-r«feii>oBiHi*i:, -<y^m± 
&mc&ifz{mw%jy?frffi<Df££.*mi?2>rcib 
<DM&mmm t zfitsmmmrnvmrnimzmiitz 40 

%©$frSl/^nfr£ii#?LT\ ttjSfSttlHx*;!/:? 
T\ Mifc©x*;l,*-fg£#|§ti, |S|-©ISf!jft^©eP 

Mt5:t^T#§„ sjR^ati, -r^rs© 
fe^vHi, jytffiovt&mmfiicis^Tt* 
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[0 0 0 8] *»^^^^i7h^U V^ffllE 

nznmtims Xjiffifr <b 4 y ^as^tttus-es rab<o 

£>©T*£S 0 

[0 0 0 9] hXUV^JBK 
S'vy K©ffiiB!tfr&W\ -<y?ffi*vkmtzrctb<DSX 

/w»t, -©yx;bgpt«LTaastt5tisfc«K:* 
n^Misy x;psp*» s ^ > s-e* 

* fc y > * 5; x >y h x u y 2 m?m^ v F Wt § £ 
st-sot, >r:/*K©**sft«iw-*fc«>©ra&fli 
*t a , w > * ffittfflBfK: fcnt § f*Biwa>f y>nm<m 

9*£j«u #qtffix^;i/^-5fg^a<ri:ic, nuie^ 
[0010] *5m\iz&Z'<yWz7\''Xvy$. a 

te <fc tf£ffiT?f±, -<D7 X;M»t*f LT»«-6tifclt« 

©Rtffix^^-^s^ao^^fcWtT, -ry^rio 

tfti&sn, c ommmmc z^x; X)vm> ^><o^y 
z wtmm wr^h wmwm t tmt>nz . 

[0 0 1 1 ] 

[0012] m2&*m)\<o-%m<D&m^%%'(y J 7 

*nro<Dff^jTtt, «ao/x;i/*wr*-7^f-y x;i/ 
} t %ms.rcry*i?jL'y vyvyzfc-D^xmm? 
5 > *j?g« ji± qi-o / Xtitztit %yy V)\< ; xjw\ 
v YitffittjyWiLv hXu>*Ko^Tta«RT 

A« -r > ^ ->'x -y h xu > 9 \z <fc o t nm<t 

[0 0 13] CO^^^x'^yj^ltt, I2^ffl 


(4) 

5 

h y*; i 2 i;, mB^y F l l ©ffiUfcffiaffltt 
2 0«B£t) £*»P-f s'vy Kttli • «H60 3 > b p- 
7i3h fM^2 i tciotse^-y F i i ©-<>* 
P±aJl^*f6IW"f S'vy l 4 A* 

2 2i:tT^7 FayhD— 9 1 4 fc#*&*SiiS0l8L3l! 
»1 5fc, «WH»2 3. 2 4, ZSKJoTWFn 
Ftt*-«B!ID3>hP— 7 1 3, ^Fa^hP 10 

bD-5 1 6 i:£fiiUT^l>o 

[0014] 0 3&0 2£*5ttSfBi$^y F i i <o®m 
mmw&z&u 0 4 im 3 fc*it*B»^v f 1 1 * 

£fllZ (03) ©Efafr&flfcWifflllJifcS"^©"?* 
2> 0 cn^Olt^Lftivlu nHi^N-yFl H4, ffi 
WWWFftl 1 1 ts /X/l/XU-F 1 1 1± 
t«Ji*nfc8(£K^l^-b 1 1 2 fc, jftSSXU-h 1 1 

2±\zmmtnrcwmf^-v 1 1 3 

[0 0 15] SKK^-F 1 1 2©±ii«tlfcttBfttt£ 

1 3kti^ m<o<(y9%i 1 4icn&0'fy 
^cjiffl-f swimi 1 5fc£*jSL-cv3o «ra 

ffittl l 5£&Jy?%.l l 4fc©j£iaMH4*B** 

1 4©E±gP#©}IijXl/-h 1 1 3±fctt, * 

a, 1 1 6bWSV^K-)aai*RITTH»«nT^_ 
1 16 a, 11 6b©±T«4, 075 

uav^M^n^tviMBEiisnTfeD, c:ns©« 

gCN7F3Vbn-7l 4 (02) fr&<OffilMB*& 
g]jbntT#E«^?l I 6a, 1 1 6b, l>^Tt±ffift 

[0 0 16] ^HfliflWgttJufe^T, EHifiEl 1 6 

a , 1 1 6M±. mmivxm.KnLxw^y^ 4 

■pssiiBa*****. ffit*?l 1 6 a 

#ff'.li£?i 1 6b<fc9fc**fc^>*ffliiMi^**> 0 
cfc^tcT^o *•©£«>, i&mmmwt* mm-\ 
i6a, 116 b*n-otfitftfflv^Tni;jp«fc^« 

■fS-fi, iSaitCOl^Ttt, E*HE1 1 6b<fet?t>E 
•41*? 1 1 6a***<fcJ*t/CVS. t*UC*9, M 
-©BMiq*BEfc*tLT\ E««E1 1 6aliEl«f 1 
1 6bJ:0t**ftS«l*(b*'f>^Sl 14lc#;t3 
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CfctfTt*. bfcfc^T, EPtof-^ttUmE 
tf^b^PiO, EWR?1 1 6afc9ttnUfcfc**9fc 
Ett*ffl l 6bfcffliiQLfcfct©£*VhS^>*» 
AW&n^o ft*, 16 a, 116 b©aM 

tkt±0>j^^2Mnce^n5^ ; e-©ffi©it^oTfe 

CCT, E«HE1 1 6 a, 1 1 6btf*#8K 
[0 0 17] 1 4£fctt3£PJ8ll£&l 1 5 

1 2ia4, »»^ri«aKfffcnfe«BHLl l 7*flfitt5ft 
T^5o ^bt, u©WLi 1 714, i§TS©/X;l/ 
l 1 lfcfcftSttfcfS'.MS/XJi'l l 8^51 

auTfeo, £©/X;n 1 s^e.-o^ji^ttw^n 

lfctt, HBflUniK2 (02) ©SB* 9 #1*3 (03 ©£01 
X) iCjftoT, aRO/X/H 1 8*MWC«MIWT?» 
«StlTV>S„ fib, ^-©ffi©E5>J («*.tff*R0- 
£bTfc£V\, CCT% /X;H 1 8tf#f§HB 

[0 0 l 8] sraSKBU l 514, H2KaNbfc-r^* 

- b u 7 s; 1 2 (0 3 * ctt/0 4 -c*te07K£-f ) kssi 

|SW1 1 5*«-C*-fy*9U 1 4lcm , B?f-A^lST* 

jj\ *©«*\ sfytu-vvyvi 2icmfe<Dhmm 

[0 0 19] d©<fc^ft«^©SBS^ > y : F 1 1 tt, Htp 

u -y «t o rmm 2 ©is^ 0 ^rsj x tmzt 

(0 3) tCffitfiSilbftft^-O^^tttUt 
5 1 i: ic <fc 9 , IH^fflilfi 2 tcli{i^l3^-r 5 J; 5 o 
TV>5„ 

[0 0 2 0] 0Hi02lC*3lt5'N-yFPVFO-7l 

414, «8co»R»l 4 1- 
1 ~ 1 4 1 -n fc, 3fI$M©S*ES)fc^ H5-0- 

145-2 z^+mwfim&m 1 4 2 sjrsp 
0 1 4 1 - 1 ~ 1 4 1 - n ©aft* wt saffiw&HBW 1 

4 3 f:*«jfC^5. nl47X;H 1 8<0»t9 

bV>iE©S»T*feSo £C1T\ BIWS^*«*1 4 2 

[0021] Hltt^£i£ffi 1 4 2*^i±i^?ns^* 

iEKlfi^ 145-0-145-2 tt^n^nnffl-Tot 

#ttsft-c, ^n^tiaaas ui-i-ui-nt 
x*«ns*3t*^T^«. ss?9JfflSPi 4 3i4, m 

%<0Z<< 5 1 4 1 - 1 ~ 1 4 1 - n HcSm 

j 4 6 _ J ~ ! 4 6 -n*WF*ltt)S-$"**9 K 
50 Xtit^o iinb©iHfRfi^l 4 6- 1-1 4 6-n 


7 

am^y f 1 1 os/x/v 1 1 8 ctic &*mm 

m^l 4 5-0- 1 4 5-2<D5-50^-fft£3iliRU 
^ftfcE**? 116a. 11 6 bcoivffttcEPiffi-f 3 

jb»*i»s-r*fc»ofi^Tf**. ssftam 4i-i~ 
1 4 i-nH\ cn^offlwrn^ccuT^-n^ns* 

•KIWS^l 4 5-0-1 4 5 - 2 ©l^-fftfr-Ofcjgft 
U »*S-r«W>^RtaS95<DE«3l5?l 1 6 a Gfeitf 
116b) t»U ^n^fn, Kttffi52 1 - 1 a (* 
itf2 1- lb) 4^L2 1-n'a (*5«fctf2 1-n 
b) fcLTfiti|Sft , rS«t3»c4oT^So &*5, lEKlfi^ 10 
21-la, 21-1 b§^t2 1-na, 21-nb 

im i cDBg»f 2 1 tflns-rso c ct\ sftau 1 4 
1-1-141 -n^n^n^^tfetts ra^¥ 

[0 0 2 2] 1 4 2 tt, MAtf* l^ffl 

(ReadOnly Memory) Zu~7u*.yVr\C&2>?f\ 
tUfcLTORAM (Random Access Memory) fc, ^[1 20 

%Tcib<07 t <{*j$))/T-tu9 (D/A) ay^-^i:, 
D/A 3^^#OHJA*«IB , }-« 7y^i*«itTffl 

j&2ns 0 cct% mmm^mmt, tm^v f i 1 

eS^Vf&ffi^ 145-0-145-2 ©&tt 

^^^^Dyn-fey^tcfcoTM^Ul^nTD/Aa 

K*J§EE!l{I^ 1 4 5-0-1 4 5-2 ^LTfcB*) 30 

14 2(4, ±IE©«fc3ftffiJSfc:lB5nsctf4fc<» c 

[0 0 2 3] H 5 (4Htitt$£j&flS 1 4 2/T5tfl*?n 
&S#lEi!){I^§ 1 45-0-1 45-2 <D&—m%lft 
(T) <D&Bm*%t$><DT°&2>o C©0© (a) 14J"£ 

#eiwi^ 1 4 5 - o s ( b) itm&mm^ 145- 

K (c) (iS*ISi!)fI^ 1 4 5-2£gtTo 

fa^tmts&vttZo ens© 3 5, <ns*BawB*si 40 

4 5 - 0 it«c y?M%*tmi£ikz> c fc©&^-£«E 

(V 1 ) O&mX'&Zo CC?, -£«EV 1 I* 0 VW 
^OlET-$5„ g*I2K){I^ 14 5-1 teHW ©iEtt 

^i-r^^y^ottainom^hK). j,w<©viiev 1 © 

ISfrfc, ovi:, VI J:*)**^«EV2fc*a»)f§* 
j;5W7TV>5 t g:/c, S*|g®)fl^l 4 5-2t4H 

VOlfiEEV 1 OSfrt, V 1 4 D;fc*l v 4IEV 3#IXt> 
f#5*?C%oT^5 0 iICT\ S*iE®jfg^l 4 5- 
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[0 0 2 4] HSfc^LfciSE, Cft5©&ffilMg^ 
tt, SftSPl 4 1-1-14 1-ntfeK, ^ffiC'i: 

^©jffiui©^*^ 5>^t s' lOs^T&m'&VWW 
ARlflltcaoTVSo CdT\ ^If^-i ^ >?'t s' 
tt, S*IEl!){i^ 14 5-1 ©fijfctf 0 V^5,«EV 2 
^<t^{fr^j§gfS2pcD«EV 1 t^Ht^^T'S 
•So C©I1T% «S^-r5^t s' fr&fl)H©tgfiii£ 

s' S-e©B9H*T 2£t5 a 

[0 0 2 5] 3fefc, 06^#H^LT, g*fgirfPtl 4 
5-2©j£jg©Mi^CO^TPM|-f -So £©El6f4, at 

Wafc?l 1 6 a fcf 5) Oajtftfc, /X;M 1 8l*l(C*3 

i*3>ry*©5fc«83©ffiil (WT, *-**x{fcBfc^ 
) ©s<b^fiDDsi«*s-rt<D"e$So £©b© 

(a) ttffilMg^©S3&*£U £©515, 

t s fcioTEty&ftfcaWihB**© 1 Hffi^tcffiS 

$fc, t ettttUBBJ&df^Sy^g-r. mm (b) 14 
(a) ©*5*»fl5©B»ffl|^41»E«|S?l 1 6 afcflJ 

in ^nfet^©^ 1 4©«n©!E{b**u 

B (c) f4*-©£t©/X;M 1 8rtfc*tt3*nX* 
XfiEH©^fk^g-r 0 RIB (a) T'li, WW©ffi 

[0 0 2 6] 06 (a) fC^I/^T, 3cf, BiME^SB 

1 OlEV 1 (=-^) A^«JE0fcafb*-e-5ffS 
(A*^B$T0 *JBlffSi:U cntcSfSfiFlW* 
t 1 tt%o Sfe,-«EO*«l*LT««r*fia (B 
fr^CS TO £JD" 2 fffiS i: U c: nfcSS-f SBJfia^r t 2 

sit® cc^6dst») *S3ffStu cnts-rs 

^ra^t 3^-TSc WFOBMBTtt, ^1©«E 
V 1 ^liitttJEfcl/^ flj2©1tffV2*i!tffi«Ei:^ 

[0 0 2 7] C©ffi^-N-y F 1 1 14, -^©HS^ (09 
*fcfl~l OkHzgl) T*ffil!l?nS«fc3K4t3T* 
, c ©BttWifittfcWiSLT^ >^?iSS©iy:tHJi ! ilj9JT^ 
So MS 3 fT&©0fltti« ^tSS^jSC 4BJ;tfflf jSG 

^"t e) T'SO, CfDMteiCftioTll^itfS 

2 fff ii^fj t>n s «t 9 1 a o t ^* . 

[0 0 2 8] $1*, ^Afc«fcc/-enUtf[^*5l^Tt4, . 
B6 (b) ©«JSPa ©«fc^(C, Etf^l 2 2'\©« 
EV 1 ©aiiPfcJ;»JJgi!l7 , U-h 1 1 3 ttrtfilfcb-ffr 
fcfet3A/y£tt»-e#±U Jytr'Ml 1 4(4iKffit*c£ii: 
4oTl->*o Bf^A^*5^T, yX;H 1 8ftCtJ^5 
^-X*XfiH«, 06 (c) ©tfUM. t^Lfccfc? 
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[0 0 2 9] BfjSAcDttEV 1 £ B#£ B ©HE 

O^trafEJIW^^^S^ 1 ftWfi? ^ 
iM 1 6'\©Enl)0*E^OtC^5cDl:«7 P P-b 1 1 
3©fcfc>&tfft<ft^ W^Sl 1 4l±BE?|-r§ (0 
6 (b) ©#f§P. ) o ^(Ofcibs /X;H 1 8fiKl*5 

Bfj5BT?li, 0Rtf0 6 (c) OM, ©tflUcMiil 

[0030] cct\ m&Atm&Bticmznm 
«iiA«ffvi) cD^t^^rrs^t^^ifr 

s 3 frsoiwwtjftfc* ^ * * - x * ^tttt*w«-r s 
£ fcj^fiBTf*a. c ©as 3 mmm&<D*-**x 

tt, SB 3frST*i!tUl«n5^ y^WO^ XfcK»U 
cftavfct^SHW'^fclMXtt/Jv^ftSc Lfctf 

©lMX*'hS<t"5<:ka^8i"P&&o 
[0 0 3 1] Wc. l*jftB*5«fjSiCS-eO«fllBt 2<D 
ISL ggUWK^OVtiaiiilLTffiilX^-b l l 3 c£ 

8t*-£K:fifc>Jl2fT8*fT5 (0 6 (c) ©ttffiPi 
ottffiU «PjaCT?tt, «l*.tfH6 (c) ©Mc ©tt 

[ o o 3 2 ] c t t% 2 ffiimmm 1 2 sot-t 

S^c^D^-^XftK©^*^^ £3 fx 
8<DHttriit£ feW- * * - * * * £ £ # 

2 < f sis t\ jytWftJtt'b'Z 

[0 0 3 3] l$j5C©«E0Vfr£>R#£D©ttW 
vgE V 2 ^fcfHBi7ttE*&»fclfl*2**J8 3 frfti*fr 

5>yt eT'&S. COi*, ^DT«Eli?l 2 

2ic*tftttamEV2#0];bn£ti?>©T\ gftXu- 

H 1 3I4H6 (b) ©tf!gP. fca*LfcJ:5fcrtttlfc 
H6 (c) OmiM» fciSLfcASK* /X/H 

^y*Wi$*s+*JiHiU 8asffl»2 (@2) ±k* 
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v^BH, ^^©"•MXti/h^KftSo 
[0 0 3 4] CCT\ RtHi«EV20**«Kj£UT« 
$]7>-b l l 3 0fct)**WEt>*0^ {HiftMfi 

* c fcjwnsrti-ea&s- RfcWfc^ Rfca«EV2**s 
< t s b mimx*** < -ra c fctf?* 4 0 
[0035] *oi, «tE£pm*v i s-e*>«* 

TJiidXlz-h i i 3*tf*»KrttBKfe*>**" c *')B* 
«Kb'(H6 (b) ©tfSPc ) > COttft^^OttW 

[fVlCS'>St/cliMEK^tt^ 06 (c) 0« 

fjme K^tfeA5t, ntmntzjymvmtj 

ti3>fy*©3fe8t 0;7-rfl>) fc«fc«3. #i3©tttf« 
OflSlffSH»W*J*FO^-^*^ffiW*» 06 (c) 

) [0 0 3 6] C<D^^LXl¥J\<D^tmmmit 

5„ wT, co*3^^^^®i^^X;vi l 8fc 
2 (0 2) '\©HiW3»« , *KWKfTtoti*o ft*» iB 

2ieo3fssn#ira 1 2 (tic i xgit-jit3isnfc^-x 

5kb, ^3lS<DttUJ«EV2ti'l'>7?i«:ttt±15^ 

[0 0 3 7] 0 5 (b) icfclt Sp*IBiJiB^l 
4 5-214, l!tBO|»C±te*-f^f»fcSlff"«" 

y ^ k oimt^-f *i*M* j f , a* 

A ft ^ T ifc 5 >f y ^ *k Bff-r 4 c k K cfc 0 5 

tt, 05 (b) , (c) CSU*5^ S*lE»)fB# 
1 4 5-l^fEV2t4ot^V^H 1 4^1RH^ 

fiicfeskt-fci'.iiffv i a^v 3^ki^±^5*-5ft 

K^<D**K»^# 1 4 5-2 4I1U flBStSH 8 
~0i nc^Lfc<fc-5t, C(OS*IE»]fg^l 4 5-2 

50 4»Jt5J;^cLt^5. 
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[0 0 3 8] 07£#fiLT, SlO^^v 7 ! 

<y h xu i <D±ww}ft*mw? %o mm 

[0 0 3 9] B2fc:fevT % BB5%tatv<— y^i/a^ 

<y hxu>* ncAasfts^ mmnm^i 5&, c 

2 tLf\7 1 4Kj2ffcHT& 0 

[0 0 4 0] -vy F3> hn— 7 1 4 cDjiiRHffllgP 1 4 

3 (01) tf, flarVfFl l<D/XA«te#«Lfcn 
F>y H»OWiB-r-*2 2tfA**n*fc ffl7Xf>v 
XS 1 0 1) , Ctl5<D8]®r-*2 2£g{C, &/X 

X*ffl£U C0Wffil8»3&»5, £jfflKi$l 4 1-1- 

1 4 1 -nK^T^n^nsm^t 1 

&Jg^tie>£EP;!jP^tE*il?l 16 a, 116b 
"1" fr£ "n" %T*M9MytV*yhL%tf^ M 

jr»i 4 1 - j la^ti^t i mvmmmw&B 
a, i 1 6 bov-rn^EPin-r^t^^-rs (xf 

■yXS 1 0 2~S 1 0 5) . C<Dtt. £fc*»{f^ 1 

4 5-0-1 4 5-203iRJ&JS8lcri:fc (^if*-f^ 

€•1 45-0-1 45-2 £MJ0]rt£>3Jfi*^5 >X t 

[004 1] «nj^.tf, mmzmifzfctejy'twiy- 

<< X*±* < U# 3 «fe 3 ^iESjSfg t E £ offl* 

»&*NM**m-*«fcfctt* K&irs F<y mx 
mm* &sx>imvjy?i*mmH$<b-3^T^z> 

1 Kfc^T+hr^ hjiSWJfflcDS*ig»)(f ^ 14 5- 

[0 0 4 2] £T, nfflOgftffll 4 1-1-14 1- 

Ufy/S l 0 5 ; Y) . S 
ffll|iij«l 4 3(±, J.'iUBJc^fDgtf^-i'^Xt sfcL 

<ttjBm8rto«tf#-i'5yyt s' , sfctt*©^® 

^^yXKfc^T, jljRgBl 4 1 - 1-1 4 1 - nfC 
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cn60K»ffl#*WiP , r^tE«(S ; ? (EUfl l 
6 a Sfctt 1 1 6 b) ©jW^t^jftSfSfcAoaRfll 
^1 4 6- 1-1 4 6-n*#fer* Uf7/S 1 0 
6) c 

[0 0 4 3] mm I 4 1 - Hi, ±E©#«»*>rS 
^XK&^T, A*SnfcSft<g^ 14 6-1 
*, ttfS-f-S/XMc&tfaEitfi^i 16 a, 116 
bO^tl^tUcftLT, S*BMrfI#l 4 5-0-14 
10 5-2 LXimt 3 0 fl&©»flfiB 141- 

2-1 4 1 -n&COt^Tt>|W]}fT-£3o cnti!), 0 

5 (a) - (c) ic7j<Lrzffi&<Dm*mmm*§ 1 45- 
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